The CH(X2FI) radical beam was produced via the decomposition of methanol by a dc-discharge in a pulsed supersonic beam. The CH radical beam was rotationally state-selected and separated from other discharge products by using an electrostatic hexapole field. The chemiluminescence from the reaction of CH in the 13/2, 3/2, 3/2> state with NO was measured under the crossed beam condition. The wavelength region of the present chemiluminescence confirms no NH(A3II) formation. The formation of HCN(X) and/or OH(X2I-I) is tentatively proposed.
INTRODUCTION
CH radical is one of the most reactive and simplest organic free radicals. It is well known as an important intermediate on the various reaction systems in the fields from the planetary atmosphere to the hydrocarbon combustion.
There have been many studies on the reaction of CH with NO using the flow and the shock tube methods. However, the reaction mechanisms have not been clearly identified and the conflicting experimental results have often been reported about the identification of products of the elementary reactions. For example, Lichtin et al. and Nishiyama et al?-have reported that the NH(A31-I) was main product from the reaction of CH and NO. On the other hand, Dean et al. have concluded that the primary channel was HCN(X) formation and NH(A3I-I), NH(X3) and OH (Xlq) were not detected in this reaction system. These conflicts could be caused by interferences from unavoidable side reactions in those experiments. Because the formation of a radical as reactant requires decomposition of a precursor or reactions of appropriate reactants, we are obliged to get a mixture of reactants. Therefore, the identification of the product is extremely difficult without separation of a desired radical from the decomposed mixture. Furthermore, in the experimental conditions such as the flow and the shock tube methods, the secondary collision of the net products is unavoidable. For these reasons, lack of direct measurements has prevented us from clear understanding of the mechanism as an elementary reaction. figure 1 . The detail of the crossed-beam apparatus has been described elsewhere. 5, 6 The beam source and the discharge unit were mounted in the nozzle chamber. NO gas at 50 Torr is introduced into the reaction chamber as a pulsed free-jet and it crosses with the state-selected CH beam in the reaction chamber. The emission from the crossing zone was collected into a photomultiplier (Hamamatsu, R943-02) with a concave mirror, and detected by a gated photon-counting method. In order to remove the unwanted stray light from the discharge region, the background counts were subtracted every time from the crossed beam signal by the modulation of NO beam. The VJfM (b) and (c) reaction paths. This mechanism seems to be consistent with our result. According to this mechanism, reaction (d) is unlikely due to the structural rearrangement required along the reaction coordinate, resulting in a much higher barrier along the reaction coordinate than reaction (b). Thus, reaction (b) and (c) would be the most likely product channels for emission. At this stage, it is difficult to identify the product uniquely, but it is concluded that NH(A3I-I) is not expected to be produced from the reaction of CH with NO.
CONCLUSION
The CH radical beam was produced via the decomposition of methanol by the dcdischarge in the pulsed supersonic beam. The CH beam was state-selected and separated from other discharge products using the hexapole field. The chemiluminescence from the crossed beam reaction of CH in the 13/2, 3/2, 3/2> state with NO was observed. From the spectroscopic analysis, no formation of NH(A3FI) was directly ascertained, and the formation of HCN(X) and/or OH(X21-I) was proposed. Except for the CH radical, only the methoxy radical is expected to be a candidate which could be done the selection of single state by the hexapole field. However, this possibility is also ruled out by the following reason: As for the methoxy radical which has an unpaired electron at the oxygen atom5, the internal couplings, such as the Jahn-Teller and spin-orbit effect, cause the situation that the various axial components (the electron-spin, the vibration, the electron-orbital angular momentum and K) are not good quantum numbers. 6 Instead of these quantum numbers, only G is well known as a good quantum number. 7 In order to check the contribution of the methoxy radical, the focusing curve of methoxy radical was calculated by the Monte Carlo trajectory simulation for the ideal case that K is a good quantum number. For the permanent dipole moment of methyl radical is not known experimentally, the calculated value of 2.11D 8 was used for the simulation. The focusing curve of the methoxy radical was found to be monotonous. The actual focusing curve of should be simpler than the simulated one, because actual CH30 states should be given by the quantum number G rather than K, the distribution of p becomes more continual than in the ideal case with K. Thus, the focusing curve of the methoxy radical should be monotonous in structure.
